Effects of growth hormone replacement therapy on bone markers and bone mineral density in growth hormone-deficient adults.
During the 1990s, interest in the effects of growth hormone deficiency (GHD) in adults increased, and several studies were performed to evaluate the effects of growth hormone (GH) substitution therapy in these patients. Because adults with GHD have reduced bone mineral density (BMD) and an increased risk of fractures, the effects of GH replacement therapy on bone metabolism have been evaluated in long-term studies. A universal finding is that the serum and urinary levels of biochemical bone markers increase during GH substitution therapy, and these increases are dose dependent. After years of GH substitution therapy, the levels of biochemical bone markers remain elevated, according to some studies, whereas other studies report that these levels return to baseline. BMD of the spine, hip and forearm increase after 18-24 months of treatment. Bone mineral content (BMC) increases to a greater extent than BMD, because the areal projection of bone also increases. This difference could be caused by increased periosteal bone formation, but a measurement artefact resulting from the use of dual-energy X-ray absorptiometry cannot be excluded as a possible explanation. One study of GH-deficient adults found that, after 33 months of GH treatment, BMD and BMC increased to a greater extent in men with GHD than in women. There is also a gender difference in the increases in serum levels of insulin-like growth factor I and biochemical bone markers during GH treatment. The reason for these findings is unknown, and the role of sex steroids in determining the response to GH therapy remains to be fully elucidated.